Abstract Acantopsis (Cobitidae) is revised based on analysis of morphological and molecular data. Four of the six available names, A. dialuzona, A. spectabilis, A. octoactinotos, and A. thiemmedhi, are valid, and three new species, A. rungthipae, A. dinema, and A. ioa, are described. All species are described morphologically, distributions are mapped, and relationships are discussed for those for which molecular data (CO1, RAG1) are available. Labial barbels, color pattern, and meristic counts are the most diagnostic features. Although the long snout of Acantopsis is perhaps the most emblematic attribute of the genus, its relative length increases with growth, reducing its taxonomic value. Species can be difficult to identify on the basis of color pattern alone, as habitat and preservation methods appear to strongly influence the color pattern. Despite interspecific overlap of some highly variable traits, each species has a unique set of morphological characteristics that remain observable even when the color pattern is obscured, and some species are restricted to single drainages, greatly simplifying identification. The phylogenetic analyses revealed high molecular divergence between even the most morphologically similar species, with mean uncorrected CO1 p-distances between species ranging from 12.1-15.4%. Species of Acantopsis exhibit significant genetic structuring consistent with recognized freshwater ecoregions. Acanthopsis lachnostoma Rutter 1897, from Swatow, China, is not assignable to Acantopsis.
Introduction
Species of Acantopsis (Cobitidae), fishes with the English name of horse-face loaches and known in Thailand and other Southeast Asian countries as banana-root fishes, range from eastern India to Laos, Cambodia, and Vietnam, and south to Borneo and Java. They show considerable morphological variation in color pattern, development of labial barbels, and body shape, but have received surprisingly little attention by systematists. Only six available scientific names have been assigned to Acantopsis (Kottelat 2012 : Acantopsis dialuzona van Hasselt 1823, described from Jakarta, Java; Cobitis choirorhynchos Bleeker 1854, described from southern Sumatra; Prostheacanthus spectabilis Blyth 1860, described from Tenasserim provinces, Myanmar; Acantopsis octoactinotos Siebert 1991, described from Sabah, Borneo; Acantopsis thiemmedhi Sontirat 1999, described from Uthai Thani, Thailand; and Acantopsis multistigmatus Vishwanath and Laisram 2005, described from Manipur, India. Of these, Kottelat (2012) recognized A. dialuzona, A. spectabilis, A. octoactinotos, and A. thiemmedhi as valid names of species. Herein, morphological data on 175 specimens and molecular data on 111 specimens are A sheared principal component analysis (PCA) in which the covariance matrix was factored (Humphries et al. 1981; Bookstein et al. 1985) was used to examine variation in morphometric data. The sheared second and third principal components of the data, representing shape factors independent of size, were plotted. Sheared PCA was conducted in SAS version 9.3 (SAS Institute, USA, Cary, NC).
Molecular character and taxon sampling. To reconstruct the evolutionary history and identify species boundaries within Acantopsis, a molecular phylogenetic matrix was developed consisting of one mitochondrial and one nuclear marker, cytochrome oxidase subunit 1 (CO1) and recombination-activating gene subunit 1 (RAG1), respectively. Tissue samples were preserved in 95% ethanol, and DNA was isolated using a DNAeasy Blood and Tissue Extraction Kit (Qiagen, inc). Primers for polymerase chain reaction (PCR) and sequencing were as follows: FISH_BCL-TCAACYAATCAYAAAGATATYGGCAC, FISH_BCH-ACTTCYGGGTGRCCRAARAATCA (Baldwin et al. 2009 ), RAG-1F-AGCTGTAGTCAGTAYCACAARATG, and RAG-RV1-TCCTGRAAGATYT TGTAGAA (Šlechtová et al. 2007) . PCR was conducted in 25 µl reactions using the following reagents and volumes: H20 (16.75 µl), 5X Mytaq Red Buffer (4 µl) (Bioline Reagents Ltd.), primer (1 µl @ 10mM), Taq (0.25 µl @ 5U/µl), and template (1 µl). Thermocycling parameters for PCR follow Liu et al. 2012 . Bidirectional Sanger sequencing was performed at the University of Florida Interdisciplinary Center for Biotechnology Research. Chromatograms were trimmed, assembled, and edited using Geneious v 6.1.2 (http://www.geneious.com, Kearse 2012) .
Phylogenetic Analysis. Consensus sequences were aligned in Mesquite v 3.11 (Maddison and Maddison, 2016 ) using ClustalW (Larkin et al. 2007) . PartitionFinder v 1.1.1 (Lanfear et al. 2012 ) was used to determine the most likely partitioning scheme and models of nucleotide substitution using the models available in MrBayes and RAxML under the greedy algorithm and linked partitions. The loci were analyzed in concatenation using Maximum Likelihood (ML) and Bayesian inference (BI). The ML analyses were performed using RAxMLGUI (Silvestro and Michalak, 2012 ) using the ML + thorough bootstrap option with 100 runs and AutoMRE bootstrapping. BI analyses were performed using MrBayes 3.2.6 (Huelsenbeck and Ronquist, 2001; Ronquist et al. 2012 ) using the Cipres Science Gateway (Miller et al. 2010) . MrBayes was implemented using two runs of four chains for 24 X 10 6 generations sampling every 1000 trees and omitting the first 8000 as burn-in. Convergence of the two runs was monitored by the average standard deviation of split frequencies, Potential Scale Reduction Factor (PSRF), and Effective Sample Sizes (ESS) of each parameter. Uncorrected p-distances were measured in MEGA v 7.0.16 (Tamura et al. 2007) .
Results
Characters of most taxonomic value (Table 1) include number and development of labial barbels, aspects of the color pattern, and meristic counts. In the principal component analysis of morphometric data (Table 2) , size accounted for 90.1% of the observed variance (Fig. 2) . The sheared second and third principal components (PC2 and PC3) accounted for 3.7% and 2.3% of the observed variance, respectively. Body depth (0.46) and caudalpeduncle length (-0.43 ) had the highest loadings on sheared PC2, separating the most slender species (A. ioa) and the most robust species (A. thiemmedhi and A. dinema) from all others. Pectoral-fin length (-0.49) had the highest loading on sheared PC3, distinguishing those with the shortest pectoral fins (A. rungthipae and A. ioa) from those with longer fins (A. dialuzona and A. thiemmedhi). Interpretation of the separation along PC3 is confounded by the fact that pectoral-fin length is known to be sexually dimorphic in adults (perhaps only during the breeding season) of at least some species, with males having longer fins. Sexes were not analyzed separately because most individuals could not be sexed reliably using only external characteristics.
FIGURE 2. Principal components analysis. Size accounted for 90.1% of the observed variance. The sheared second and third principal components (PC2 and PC3) accounted for 3.7% and 2.3% of the observed variance, respectively. Body depth (0.46) and caudal-peduncle length (-0.43 ) had the highest loadings on sheared PC2. Pectoral-fin length (-0.49 ) had the highest loading on sheared PC3. 
REVISION OF ACANTOPSIS
Among the most emblematic attributes of Acantopsis are the long head and long snout. However, the taxonomic value of these characters at the species level is reduced by the fact that their relative proportions change with growth. In particular, the relative snout length increases with standard length (Fig. 3) . Although the snout length/HL for a syntype of Acantopsis dialuzona (RMNH 2707) is proportionally 8.3% shorter (64.7%) than that of the lectotype (RMNH 4977) of Cobitis choirorhynchos (73.0%), both specimens are within variation typical for A. dialuzona (Fig. 3A) . The head length did not increase disproportionately to standard length. The two-gene molecular dataset consisted of 111 Acantopsis individuals collected from 40 localities across much of Southeast Asia (Appendix B). Three representatives of the superfamily Cobitoidea were downloaded from GenBank and included as outgroup taxa: Aperioptus gracilentus (CO1-AP013298 and RAG1-EF508600), Kottelatlimia pristes (CO1-AP011343 and RAG1-EF508639), and Balitoropsis zollingeri (CO1-KR052865 and RAG1-KP322535) (Šlechtová et al. 2008 , Randall and Riggs 2015 , Randall and Page 2015 . All terminal taxa were represented by both CO1 (avg. 644 nt) and RAG1 (avg. 846 nt). Alignments of neither locus contained insertions, deletions, nor stop codons. The following partitioning schemes and models of nucleotide substitution were implemented: BI-CO1_1=SYM+I, CO1_2=HKY, CO1_3=GTR+I+G, RAG1_1 and RAG1_2=K80+I, RAG1_3=GTR+G; ML-CO1_1 and RAG1_1=GTR+G, CO1_2 and RAG1_2=GTR+G, CO1_3=GTR+G, RAG1_+3=GTR+G. Convergence of the BI runs was supported by the average standard deviation of split frequencies (0.008), average PSRF values (1.000), and high ESS values (min=2257.36, avg=11431.05). Mean interspecific and intraspecific CO1 p-distances ranged from 12.10% to 15.39% and 0.05% to 4.40%, respectively, and mean interspecific and intraspecific RAG1 p-distances ranged from to 0.85% to 3.12% and 0.00% to 0.54%, respectively (Table 3) . . Combined (CO1+RAG1) Bayesian phylogenetic reconstruction of Acantopsis. BI posterior probabilities and ML bootstrap support are plotted above and below branch lengths, respectively. The geographic distribution of each major clade is described using the freshwater ecoregions delimited by Abell et al. (2008) .
The BI reconstruction is shown in Figure 4 along with the ML bootstrap values. To facilitate legibility of Figure 4 , support values were omitted for clades that are not relevant to the discussion. Acantopsis is strongly supported as monophyletic and sister to Kottelatlimia pristes. Six species-level clades within Acantopsis are resolved and well supported, four of which are previously unrecognized species, and three of which are described herein. Within Acantopsis, A. rungthipae n. sp. is sister to a clade containing A. dinema n. sp. and A. thiemmedhi.
Acantopsis and the type species, Acantopsis dialuzona, were described in a letter from J. C. van Hasselt to C. J. Temminck, director of the Leiden Museum. Temminck published the letter in 1823, making van Hasselt's name available (Kottelat 1987) . Alfred (1961b) provided an English translation of the original description:
"Acantopsis distinguishes itself from them [referring to Acantophthalmus, a synonym of Cobitis] by a very elongate pointed face which in those is blunt and so short that the eyes are situated nearly in a vertical line with the mouth-opening. Owing to this elongation the moveable spines are situated far in front of the eyes and the whole form too divergent (for them) to be combined with each other. I found this animal in the river at Batavia and in my drawing it bears the name Dialuzona Mihi." Roberts (1993) provided a previously unpublished but more informative description and a watercolor of A. dialuzona by Valenciennes ( fig. 25 ), a drawing by J. Werner based on RMNH 2707-the type of A. dialuzona (fig. 59), and a vertebral count of 30 abdominal +14 caudal = 44 for the type. The description and illustrations were apparently intended for, but were not included in, the Histoire naturelle des Poissons (Cuvier and Valenciennes 1846). The description included: "Compressed body and head, more pointed snout than in Cobitis. Eyes on top of head, almost touching, preceded by pointed spines. Very small mouth, very short barbels. Dorsal fin in middle of body. Long, pointed pectoral fin. Reddish back, white belly, silvery stripe along side of body, 8-9 darker gray oblong spots. Greenish-gray caudal fin with black dot at upper base. Dorsal-fin rays 11; pectoral-fin rays 10; pelvic-fin rays 7, anal-fin rays 6, caudal-fin rays 15." Bleeker (1860) redescribed A. dialuzona based on additional specimens collected from Batavia [Jakarta]. The description was reproduced in English in van Oijen and Loots (2012:76-77, fig. 4 ), along with an illustration from the Atlas Ichthyologique (Bleeker 1863-1864) of the original drawing of the type left in Java by van Hasselt, as noted by Roberts (1993) .
Diagnosis. Cobitidae. Distinguished from all other genera by the erectile, bifid 'suborbital' spine being far forward, approximately midway between the eye and the tip of the long snout (Fig. 5) . In other genera of cobitids, the spine is located under or slightly anterior to the eye, never midway between the eye and the tip of the snout.
The only other cobitid genus in mainland Southeast Asia with a similar body shape and color pattern is Aperioptus Richardson (Siebert 1991a, Page and Tangjitjaroen 2015) , which is distinguished from Acantopsis by having the suborbital spine only slightly anterior to the eye (reaching posteriorly to at least the anterior margin of the eye), 7 branched dorsal-fin rays (8 or more in Acantopsis), and the dorsal-fin origin over, slightly anterior, or slightly posterior to the pelvic-fin origin (vs. far in front of the pelvic-fin origin in Acantopsis). Although morphologically similar, molecular data indicate that Kottelatlimia may be more closely related to one of these two genera than Acantopsis and Aperioptus are to each other (Fig. 4 , Šlechtová et al. 2008 Šlechtová et al. , Havird et al. 2010 .
Description. Body long and slender, deepest predorsally; straight to slightly arched predorsally, tapering from origin of dorsal fin to narrow caudal peduncle. Venter flat, tapering from origin of pelvic fins, more strongly from origin of anal fin, to caudal peduncle. Dorsal-fin origin far in front of pelvic-fin origin. Head long (22-30% SL); snout long (54-72% HL), pointed, steeply sloped to nape. Suborbital spine bifid, medial point longest (Fig. 5) , located near midpoint between eye and tip of snout. Groove containing spine ending below anterior margin of eye; spine ending well before eye. Eye round, subcutaenous, high on rear half of head; interorbital distance less than eye diameter. Window to gas bladder posterior to dorsal limb of cleithrum. Scales absent on head and breast, usually absent along midline of abdomen; rest of body covered with ctenoid scales; scales typically embedded on nape, lower side of body, and often anteriorly on side of body. Caudal fin forked in large individual, emarginated in small individual; lobes subequal. Lateral line complete, extending onto caudal fin for short distance. Branched dorsal rays 8½-11½; branched caudal rays 14, 7 in upper, 7 in lower lobe; branched anal rays 5½; pectoral rays 9-11; pelvic rays 7; 28-35 abdominal plus 10-14 caudal = 39-48 total vertebrae. One pair each of rostral, maxillary, and mandibular barbels; 0-3 pairs of labial barbels. Maximum SL = 212.5 mm, TL = 242.5 mm (A. spectabilis, NIFI 2456).
Color. Color patterns vary inter-and intraspecifically. Variation within species, and possibly among species, appears to be related to habitat with darker patterns on individuals living on mixed sand and gravel or in clear water, and lighter patterns on those living on sand only or in turbid water. Intraspecific variation in color can be extreme and is probably in large part accountable for the taxonomic confusion that has surrounded this genus. The most conspicuous aspects of the color pattern of all species are the 1-2 rows of dark-brown to black spots on top of the head, continuing as a row of saddles along the dorsal midline to the origin of the caudal fin, and a row of smaller dark spots or blotches along the midside of the body from the head to the origin of the caudal fin. Spots on top of the head are in one row anterior to the nares and one or two rows posterior to the nares. Dorsal saddles and spots along the side may be faint, and the latter are often obscured by a dusky to dark line along the lateral line. Less well-defined dark spots, blotches, and reticulations may occur on the upper side, and less often on the lower side. Other dark brown to black pigment may include spots on the cheek and opercle, sometimes as 1-2 welldefined rows of large spots with many smaller spots above; large spots or dusky bands on the dorsal, caudal, anal, and paired fins; and a small black spot near the upper margin of the origin of the caudal fin, sometimes developed as an ocellus. The lower side of the head, breast, and belly are white.
In life, large individuals have a faint yellow to reddish brown cast dorsally, are translucent white ventrally, and have a green iridescence on the side of the head. Fins are mostly clear but with dusky bands on some or all fins, black spots in the dorsal and caudal fins, and a faint yellowish cast on the paired and anal fins (Inger and Chin 1962, pers. obs.) . Some species have a reddish-brown streak along the lower caudal-fin margin near the base. Smaller individuals are more translucent and have less contrasting color patterns.
Sexual dimorphism. Males have a longer, ramified first branched pectoral-fin ray as noted by Inger and Chin (1962) and Siebert (1991b, fig. 3 ), and a distal lobe on the first branched pectoral-fin ray in at least one species (A. dinema, Fig. 5 ). In some, perhaps all species males reach a smaller adult size. In the largest series of specimens examined, (UF 188116; A. dinema) males (N = 15) averaged 88.1 mm SL, and females (N = 45) averaged 99.5 mm SL. In at least some species, the medial point of the suborbital spine is longer and more curved in males (Siebert 1991b) . Interspecific and seasonal variation in sexually dimorphic characteristics, perhaps including color, remains mostly unknown in Acantopsis.
Acantopsis dialuzona van Hasselt, 1823 Piglet Horseface Loach (Fig. 6) Acantopsis Dialuzona van Hasselt, 1823: 133 van Hasselt, 1823: 133) Diagnosis. Acantopsis dialuzona differs from all other species of Acantopsis (Table 4) by combination of usually 3 pairs of labial barbels, well developed ocellus on upper margin of caudal-fin base, 0-1 row of large spots on side of head, no large black spots on dorsal or caudal fins, rarely black specks beneath midlateral row of black spots, usually 10½ branched dorsal rays and 10 pectoral rays, 11-17 dark saddles along dorsal midline, 7-13 black spots along side of body, 42-43 total vertebrae, body depth 8.9-11.9% SL, body width 6.4-9.1% SL, caudal-peduncle length 12.5-16.2% SL.
Comparisons. Acantopsis dialuzona is distinguished from all species of Acantopsis by having a well developed ocellus on the upper margin of the caudal-fin base, and from all species except A. spectabilis by having 3 (vs. 0-2) pairs of labial barbels. Acantopsis dialuzona differs from A. spectabilis and A. thiemmedhi in lacking conspicuous black spots, blotches, or bands on the caudal, anal, and paired fins, and from A. thiemmedhi in lacking a large black blotch on the tip of the anterior rays of the dorsal fin. It further differs from A. dinema in having large black spots on side of head, a less deep body (8.9-11.9 vs. 12.0-14.5), and lacking many black specks beneath midlateral row of black spots. It further differs from A. spectabilis, A. rungthipae, and A. ioa by having usually 10½ (vs. 9½) branched dorsal rays, from A. ioa by having 42-43 (vs. 46-48) total vertebrae, and from A. octoactinotos by having usually 10½ (vs. 8½) branched dorsal rays, usually 10 (vs. 9) pectoral rays, large dark spots on side of head.
Description. As in description of genus; Tables 1, 2, 4. Head long (22.9-29.7% SL); snout long (59.5-71.8% HL); 3, rarely 0-2, pairs of labial barbels; 10½, rarely 9½ or 11½, branched dorsal rays; 10, rarely 9 or 11, pectoral rays; 28-31 abdominal + 11-14 caudal = 42-44 total vertebrae (Table 1; Roberts 1989 Roberts , 1993 . Maximum SL = 183.6 mm, TL = 221.8 mm (UF 235414).
Color. Dark spots in 1 or 2 rows on top of head, scattered or in 1 poorly defined row on side of head. Eleven-17 dark saddles along dorsal midline; 7-13 large dark spots or blotches along lateral line from head to caudal fin; dark spots or reticulations on upper side of body. Dark pigment on lower side highly variable; usually absent, but rarely with many dark specks. Four-5 faint bands on dorsal and caudal fins; other fins with no or faint bands; caudal fin sometimes with dark lower margin. Bold black spot in center of ocellus near upper margin of caudal-fin origin. Siebert (1991b) , Sontirat (1999) , or Vishwanath and Laisram (2004) . Methods from various sources may not be consistent. Bleeker (1860) described A. dialuzona as having irregular, diffuse, violet-colored spots in a longitudinal row or more or less united into a stripe along the side of the body, a small black spot at the upper edge of the caudal-fin base; and 3-4 dusky bands on the caudal fin.
Distribution. Acantopsis dialuzona occurs in Java, Borneo, Sumatra, and the Malay Peninsula as far north as southern Thailand (Fig. 7) . This distribution primarily encompasses the Southern Sumatra-Western Java and Malay Peninsula Eastern Slope ecoregions of Abell et al. (2008) . It has been reported from areas of Southeast Asia outside its range, including as A. choirorhynchos (e.g., Seibert 1991b, Sontirat 1999, and Vishwanath and Laisram 2005) , because of the lack of taxonomic resolution in Acantopsis.
Remarks. Cobitis choirorhynchos, treated by Kottelat (2012) and here as a synonym of A. dialuzona, was described by Bleeker (1854) based on three specimens 170-178 mm in total length from Sumatra. Alfred (1961a) re-examined these specimens and designated a lectotype (RMNH 4977, Fig. 8 ) with a total length of 166 mm and SL of 142 mm (the shorter TL recorded by Alfred is presumably due to shrinkage). A more detailed description of C. choirorhynchos by Bleeker (1860) is reproduced in English in van Oijen and Loots (2012:75-76, fig. 3 ) along with an illustration from the "Atlas Ichthyologique" (Bleeker 1863 (Bleeker -1864 . The only characters used by Bleeker (1854 Bleeker ( , 1860 to distinguish C. choirorhynchos from A. dialuzona was a slightly longer head, going 4⅔ to slightly more than 5 times in length of the body vs. 5 to 5⅓ times in A. dialuzona; dark spots on the head, back, and side of the body vs. no dark spots on head and back; and anal fin with 5-6 rays vs. 6-7 rays. Head length increases with standard length, and the proportionally longer head in the type of C. choirorhynchos is a function of the fact that the type of C. choirorhynchos is larger than the type of A. dialuzona (Fig. 3) . Presence/absence of dark pigment on the back and side of the body is highly variable and likely related to water clarity and the color of the substrate on which specimens were collected. Acantopsis spectabilis (Blyth, 1860) Spectacular Horseface Loach (Fig. 9 Diagnosis. Acantopsis spectabilis differs from all other species of Acantopsis (Table 4 ) by combination of 3-4 black spots along upper lobe, 2-3 larger, often darker, black spots on lower lobe of caudal fin (smaller black spots in middle of fin); 1-2 bands on anal and paired fins; 2-3 pairs of labial barbels, 9½ branched dorsal rays; 10 pectoral rays; 9-12 dark saddles along dorsal midline; 9-15 black spots along side of body; 2-3 rows of large dark spots on side of head, 43-44 total vertebrae, body depth 9.0-11.6% SL, body width 6.8-9.4% SL, caudal-peduncle length 12.9-16.6% SL.
Comparisons. The unique color pattern on caudal fin distinguishes A. spectabilis from all other species of Acantopsis. It is most similar to A. thiemmedhi, which differs in having 1 large black blotch on each lobe of caudal fin. All other species of Acantopsis have no or dusky bands on caudal fin. It further differs from A. thiemmedhi by having 2-3 (vs. 1) pairs of labial barbels and in having usually 9½ (vs. 10½) branched dorsal rays and in lacking large black blotch on tip of anterior rays of dorsal fin. It further differs from A. dinema by having dark large spots on side of head, no row of black specks beneath midlateral row of black spots, usually 9½ (vs. 10½) branched dorsal rays, smaller body depth (9.0-11.6 vs. 12.0-14.5% SL). It further differs from A. rungthipae and A. ioa by having 2-3 (vs. 0) pairs of labial barbels, from A. rungthipae in lacking distinct small black spot on upper margin of caudal-fin base, and from A. ioa in having 9-12 (vs. 15-23) dark saddles along dorsal midline, 9-15 (vs. 13-21) black spots along side of body, large dark spots on side of head, 43-44 (vs. 46-48) total vertebrae. It further differs from A. dialuzona by lacking a well developed ocellus on the upper margin of the caudal-fin base and having usually 9½ (vs. 10½) branched dorsal rays. Color. Dark spots in 1 row on top of head, scattered or in 2-3 rows on side of head. Black line from eye to tip of snout. Nine-12 dark saddles along dorsal midline; 9-15 dark spots or blotches along to slightly below lateral line from head to caudal fin, varying from large and rounded to flattened and elongate; dark spots and blotches on upper side of body, none on lower side. Two-3 bold, irregular bands of blotches on caudal fin, darkest at extremity of lower lobe and along margins. One-2 dark bands on anal and paired fins. Small black spot near tip of anterior rays of dorsal fin. No small black spot or ocellus near upper margin of caudal-fin origin.
Distribution. Acantopsis spectabilis is known from the Irrawaddy River basin of Myanmar and India, the Salween River basin of Thailand and Myanmar, and the Tenasserim provinces region (Dawei River, and presumably the Ataran River basin) of Myanmar (Fig. 10) .
FIGURE 10. Localities of specimens examined of Acantopsis spectabilis, including the type locality of A. multistigmatus.
Acantopsis octoactinotos Siebert, 1991
Dwarf Horseface Loach (Fig. 11) Acantopsis octoactinotos Siebert, 1991b: 910, fig. 2 Diagnosis. Acantopsis octoactinotos differs from all other species of Acantopsis (Table 4) by having usually 8½ branched dorsal rays. It also differs by combination of 2 pairs of labial barbels, black spot on upper margin of caudal-fin base, no black spot on tip of anterior rays of dorsal fin, no large dark spots on side of head, no row of black specks beneath midlateral row of black spots, usually 9 pectoral rays, 11-17 dark saddles along dorsal midline, 8-13 large dark spots along side of body, 40-44 total vertebrae, body depth 9.6-11.2% SL, body width 6.8-7.9% SL, caudal-peduncle length 16.1-17.2% SL.
Comparisons. Acantopsis octoactinotos is distinguished from all other species of Acantopsis by having 8½ (vs. 9½ or 10½) branched dorsal rays, and all species except A. dinema by lacking large dark spots on side of head. It differs from A. dialuzona, A. spectabilis, A. rungthipae, and A. ioa in having 9 (vs. 10) pectoral rays, and from A. spectabilis and A. thiemmedhi in having black spot on upper margin of caudal-fin base and no conspicuous black spots, blotches, or bands on caudal fin. It further differs from A. thiemmedhi in lacking large black blotch on tip of anterior rays of dorsal fin, and in having 2 (vs. 1) pairs of labial barbels, 11-17 (vs. 7-9) dark saddles along dorsal midline, longer caudal-peduncle 16.1-17.2 vs. 12.5-14.7% SL. It further differs from A. rungthipae in having 2 (vs. 0) pairs of labial barbels; from A. ioa in having 2 (vs. 0) pairs of labial barbels, 8-13 (vs. 13-21) dark spots along side of body, 40-44 (vs. 46-48) total vertebrae; and from A. dinema in having a small black spot on upper margin of caudal-fin base, no row of black specks beneath midlateral row of black spots, smaller body depth 9.6-11.2 vs. 12.0-14.5% SL, longer caudal-peduncle 16.1-17.2 vs. 12.1-14.3% SL. Description. As in description of genus; Tables 1, 2, 4. Head long (22.5-24.6% SL); snout long (53.7-58.4% HL); 2 pairs of labial barbels; 8½ (rarely 7 or 9; Siebert 1991b) branched dorsal rays; 9, rarely 10, pectoral rays; 28-29 abdominal + 12-13 caudal = 41-42 total vertebrae (Table 1) ; Siebert (1991b) reported 40-44 total vertebrae. Maximum SL = 96.0 mm (FMNH 68150, caudal fin damaged).
Color. Dark spots in 1-2 rows on top of head; no large dark spots on side of head. Black line from eye to tip of snout. Eleven-17 dark saddles along dorsal midline to origin of caudal fin; 8-13 dark spots or blotches along lateral line from head to caudal fin; small dark spots and reticulations on upper side of body; no dark spots on lower side of body below midlateral row of dark spots. Dorsal and caudal fins without bands; no dark margins on caudal fin. Small bold black spot near upper margin of caudal-fin origin; faint black spot on lower margin of caudal-fin origin. Inger and Chin (1962) reported pale yellowish coloration in live A. octoactinotos.
Sexual dimorphism. Males have a longer, ramified first branched pectoral-fin ray (Siebert 1991b ).
Distribution. Acantopsis octoactinotos is known from the Kinabatangan River and Segama River (MartinSmith and Tan 1998) basins, Sabah, Malaysia (Fig. 7) .
Acantopsis thiemmedhi Sontirat, 1999
Blackspotted Horseface Loach (Fig. 12) Acantopsis thiemmedhi Sontirat, 1999: 66, fig. 1 Diagnosis. Acantopsis thiemmedhi differs from all other species of Acantopsis (Table 4) by combination of large black blotch on tip of anterior rays of dorsal fin, large black blotch on tip of each lobe of caudal fin; usually 1 pair of labial barbels, 10½ branched dorsal rays, and 10 pectoral rays; 7-9 dark saddles along dorsal midline, 6-10 black spots along side of body, 1 row of large dark spots on side of head, 39-41 total vertebrae, body depth 9.8-16.6% SL, body width 5.8-10.3% SL, caudal-peduncle length 12.5-14.7% SL.
Comparisons. Acantopsis thiemmedhi differs from all other species of Acantopsis by having large black blotch on tip of anterior rays of dorsal fin and large black blotch on each lobe of caudal fin. Acantopsis spectabilis has much smaller black blotch (often absent) on tip of anterior rays of dorsal fin, 2-3 irregular bands or blotches on caudal fin, darkest at extremity of lower lobe. Other species of Acantopsis have dusky to dark bands on dorsal fin but no conspicuous black blotch at tip of anterior rays, and dusky bands on caudal fin. Acantopsis thiemmedhi further differs from A. spectabilis in having 1 (vs. 2-3) pair of labial barbels, and usually 10½ (vs. 9½) branched dorsal rays. Acantopsis thiemmedhi further differs from A. dialuzona by lacking well developed ocellus on the upper margin of the caudal-fin base, and having 1 (vs. 3) pair of labial barbels, 7-9 (vs. 11-17) dark saddles along dorsal midline, and 6-10 (vs. 7-13) black spots along side of body. It further differs from A. octoactinotos by having usually 10½ (vs. 8½) branched dorsal rays, large dark spots on side of head, 1 (vs. 2) pair of labial barbels, usually 10 (vs. 9) pectoral rays, 7-9 (vs. 11-17) dark saddles along dorsal midline, shorter caudal-peduncle 12.5-14.7 vs. 16.1-17.2% SL. It further differs from A. dinema by having 1 (vs. 2) pair of labial barbels, large dark spots on side of head, and no row of black specks beneath midlateral row of black spots. It further differs from A. rungthipae and A. ioa by having 1 (vs. 0) pair of labial barbels and usually 10½ (vs. 9½) branched dorsal rays, from A. rungthipae in lacking distinct small black spot on upper margin of caudal-fin base and in having 6-10 (vs. 9-17) black spots along side of body, and from A. ioa in having 7-9 (vs. 15-23) dark saddles along dorsal midline, 6-10 (vs. 13-21) black spots along side of body, large dark spots on side of head, 39-41 (vs. 46-48) total vertebrae.
Description. As in description of genus; Tables 1, 2, 4. Head long (22.6-26.8% SL); snout long (57.5-68.3% HL); 1, rarely 2, pairs of labial barbels; 10½, rarely 9½ or 11½, branched dorsal rays; 10, less often 9 or 11, pectoral rays; 28-30 abdominal + 10-11 caudal = 39-41 total vertebrae (Table 1; Sontirat 1999) . Maximum SL = 153.3 mm, TL = 191.5 mm (NIFI 2974).
Color. Dark spots in 1 row on top of head, in 1-2 often poorly defined rows on side of head. Black line from eye to tip of snout. Seven-9 dark saddles along dorsal midline; 6-10 large dark spots or blotches along lateral line from head to caudal fin; dark spots and blotches on upper side of body, none on lower side. Large black blotch near tip of anterior rays of dorsal fin, separated from black band near margin of fin; large individuals with second band in middle of fin with black spot anteriorly. Large black blotch on each lobe of caudal fin, sometimes with dark band connecting blotches; often smaller black spots or bands in middle of caudal fin. Faint bands on other fins. No small bold black spot or ocellus near upper margin of caudal-fin origin.
Live individuals yellowish brown dorsally, white below, with large black blotches dorsally and laterally on body; dorsal and caudal fins with black and white bands and spots, iridescent yellow on side of head and lower fins.
Distribution. Acantopsis thiemmedhi is widespread, but seemingly uncommon, in the Chao Phraya River basin, Thailand (Fig. 13) . Most of the specimens examined are from the Wang River drainage.
Remarks. The holotype of Acantopsis thiemmedhi, KUMF 3131, was examined and found to differ in fin ray counts from those recorded by Sontirat (1999) . It has 9 branched dorsal rays, 11 pectoral rays, and 7 pelvic rays. Pectoral-fin rays for all 21 paratypes range from 9 to 11. Acantopsis rungthipae new species, Boyd, Nithirojpakdee, and Page Piebald Horseface Loach (Fig. 14 Diagnosis. Acantopsis rungthipae differs from all other species of Acantopsis (Table 4) by combination of no exposed labial barbels, usually distinct small black spot on upper margin of caudal-fin base, 0-1 row of large spots on side of head, no large black spots on dorsal or caudal fins, no black specks beneath midlateral row of black spots (rarely present), usually 9½ branched dorsal rays and 10 pectoral rays, 10-20 dark saddles along dorsal midline, 9-17 black spots along side of body, 41-43 total vertebrae, body depth 9.0-14.2% SL, body width 5.3-10.3% SL, caudal-peduncle length 11.5-16.1% SL.
Comparisons. Acantopsis rungthipae is distinguished from all species of Acantopsis except A. ioa by having no labial barbels. It is distinguished from A. ioa by usually having a distinct small black spot on upper margin of caudal-fin base, 9-17 (vs. 13-21) black spots along side of body, and 41-43 (vs. 46-48) total vertebrae (Fig. 15) . It further differs from A. dinema by having large dark spots on side of head, usually lacking conspicuous row of black specks beneath midlateral row of black spots, having usually 9½ (vs. 10½) branched dorsal rays, a distinct small black spot (vs. no spot) on upper margin of caudal-fin base, and usually 4-6 faint, narrow bands (vs. no bands) on caudal fin. It further differs from A. octoactinotos by having usually 9½ (vs. 8½) branched dorsal rays, large dark spots on side of head, usually 10 pectoral rays. It differs from A. spectabilis and A. thiemmedhi in lacking conspicuous black bands on the anal and paired fins and spots or blotches on the caudal fin. It further differs from A. thiemmedhi in lacking a large black blotch on the tip of the anterior rays of the dorsal fin and in having usually 9½ (vs. 10½) branched dorsal rays, and from A. dialuzona by lacking a well developed ocellus on the margin of caudal-fin base and having usually 9½ (vs. usually10½) branched dorsal rays. Description. As in description of genus; Tables 1, 2, 4. Head long (21.6-25.6% SL); snout long (54.7-68.7% HL); no exposed labial barbels; 9½, rarely 10½, branched dorsal rays; 10, rarely 9 or 11, pectoral rays; 29-31 abdominal + 11-12 caudal = 41-43 total vertebrae. Maximum SL = 203.2 mm, TL = 241.3 mm (CAS 238293).
Color. Dark spots in 1-2 rows on top of head, usually 1 row anteriorly, 2 posteriorly; dark spots on side of head usually in 1 row. Black line from eye to tip of snout. Ten-20 dark saddles along dorsal midline; 9-17 large dark spots or blotches along lateral line from head to caudal fin; small dark spots on upper side of body; no or few dark spots on lower side of body below midlateral row of dark spots. Dorsal fin with 2-3 faint bands, caudal with 4-5 faint bands; no dark upper and lower margins on caudal fin. Small bold black spot near upper margin of caudal-fin origin.
Live individuals yellowish brown dorsally, white below, with large black blotches dorsally and laterally on body; reddish brown streak on lower caudal margin; iridescent yellow on side of head and lower fins.
Sexual dimorphism. Males have a longer, ramified first branched pectoral-fin ray.
Etymology. This species is named in honor of Rungthip Plongsesthee, who was born on 27 May 1978 and died on 16 July 2014. "Kae" was a dear friend, close colleague, a Ph.D. student of Dr. F. W. H. Beamish at Burapha University, Bangsaen, Thailand, and an extremely enthusiastic ichthyologist who is greatly missed by her many friends.
68.1-117.7 mm SL), Sakon Nakhon Province, Akat Amnuai District, Songkhram River at confluence with Yam River, 17.709N, 104.076E, 8 January 2015, Boyd, D. et al. ZRC 55598 (3, 94.6-105.5 INHS 110606 (3, 75.8-107 .7 mm SL), ex. UF 188116.
Diagnosis. Acantopsis dinema differs from all other species of Acantopsis (Table 4) by combination of no large spots on side of head, many black specks beneath midlateral row of black spots from head to caudal fin, 2 pairs of labial barbels, no distinct small black spot on upper margin of caudal-fin base, no large black spots on dorsal or caudal fins, usually 10½ branched dorsal rays and 10 pectoral rays, 8-17 dark saddles along dorsal midline, 6-12 black spots along side of body, 41-42 total vertebrae, body depth 12.0-14.5% SL, body width 8.0-10.3% SL, caudal-peduncle length 12.1-14.3% SL.
Comparisons. Acantopsis dinema is distinguished from all other species of Acantopsis by having a row of black specks beneath midlateral row of black spots (specks rarely present in A. dialuzona and A. rungthipae; absent in other species of Acantopsis), and from all species except A. octoactinotos by having no dark spots on side of head (vs. usually conspicuous dark spots or specks on side of head). It further differs from A. rungthipae and A. ioa by having 2 (vs. 0) pairs of labial barbels, usually 10½ (vs. 9½) branched dorsal rays; from A. rungthipae by lacking distinct small black spot on upper margin of caudal-fin base; and from A. ioa in having 6-12 (vs. 13-21) black spots along side of body, 41-42 (vs. 46-48) total vertebrae (Fig. 15) , a wider body (8.0-10.3 vs. 5.2-7.9% SL). It further differs from A. octoactinotos in having usually 10½ (vs. 8½) branched dorsal rays, usually 10 (vs. 9) pectoral rays, no small black spot on upper margin of caudal-fin base, a shorter caudal peduncle (12.1-14.3 vs. 16.1-17.2% SL). It further differs from A. spectabilis and A. thiemmedhi in lacking conspicuous black spots, blotches, or bands on caudal, anal, and paired fins; from A. spectabilis in having usually 10½ (vs. 9½) branched dorsal rays; and from A. thiemmedhi in having 2 (vs. 1) pairs of labial barbels, no large black blotch on tip of anterior rays of dorsal fin. It further differs from A. dialuzona in having 2 (vs. 3) pairs of labial barbels, no well developed ocellus on upper margin of caudal-fin base. It differs from A. dialuzona, A. spectabilis, A. octoactinotos, and A. ioa by having a deeper body (12.0-14.5 vs. 8.9-11.9, 9.0-11.6, 9.6-11.2, and 8.5-11.0% SL, respectively).
Description. As in description of genus; Tables 1, 2, 4. Head long (24.1-26.9% SL); snout long (58.8-65.9% HL); 2, rarely 3, pairs of labial barbels; 10½, rarely 11½, branched dorsal rays; 10, less often 9 or 11, pectoral rays; 29-31 abdominal + 10-13 caudal = 41-42 total vertebrae. Maximum SL = 116.7 mm, TL = 139.1 mm (UF 188116).
Color. Dark spots in 1 or 2 rows on top of head; no or few scattered small spots on side of head; none large. Black line from eye to tip of snout. Eight-17 dark saddles along dorsal midline to origin of caudal fin; 6-12 large dark spots or blotches along lateral line from head to caudal fin; many small dark spots or specks on upper side of body and on lower side of body just below midlateral row of dark spots from head to caudal fin. Fins usually without obvious bands; 2-3 faint bands on dorsal fin of large individuals. Dark upper and lower margins of caudal fin. No small bold black spot or ocellus near upper or lower margins of caudal-fin origin. Live individuals yellowish brown dorsally, white below, with large black blotches dorsally and laterally on body; iridescent yellow on side of head and lower fins.
Sexual dimorphism. Males have a longer first branched pectoral-fin ray, ramified and with a distinctive lateral lobe on the distal end (Fig. 5) . As far as is known, other species of Acantopsis do not develop the distinctive distal expansion of the first branched pectoral-fin ray. In the largest series of A. dinema examined, (UF 188116) males (N = 15) averaged 88.1 mm SL, and females (N = 45) averaged 99.5 mm SL.
Etymology. The epithet dinema, from Latin, di meaning two, and nema, for thread, refers to the usual presence of two pairs of labial barbels in this species.
Distribution. Acantopsis dinema is widespread and common in the tributaries of the Mekong River draining the Khorat Plateau and Mekong Delta ecoregions (Abell et al. 2008) in Thailand, Laos, and Cambodia (Fig. 18) , from the Songkhram River in eastern Thailand to the Prek Thnot River south of Phnom Penh, Cambodia.
Acantopsis ioa new species, Boyd and Page Slender Horseface Loach (Fig. 19) Holotype. UMMZ 250301, 128.4 mm SL (ex. UMMZ 240684), Laos, Mekong River drainage, Vientiane Province, Nam Lik, 6 km upstream of confluence with Nam Ngum River, 18.583N, 102.500E, 22 January 1997, W. J. Rainboth and M. Anderson. Paratypes. Laos: Mekong River drainage: UMMZ 240684 (13, 88.4-132 .0 mm SL), same locality and date as holotype. UF 190865, 3, 96.5-114.9 Diagnosis. Acantopsis ioa differs from all other species of Acantopsis (Table 4) by combination of no labial barbels, usually no distinct small black spot on upper margin of caudal-fin base, 0-1 row of large spots on side of head, no large black spots on dorsal or caudal fins, no row of black specks beneath midlateral row of black spots, usually 9½ branched dorsal rays and 10 pectoral rays, 15-23 narrow, blotch-like saddles along dorsal midline, 13-21 black spots along side of body, and 46-48 total vertebrae, body depth 8.5-11.0% SL, body width 5.2-7.9% SL, caudal-peduncle length 13.1-16.2% SL. Comparisons. Acantopsis ioa is distinguished from all species of Acantopsis by having narrow blotch-like dorsal saddles, 46-48 (vs. <45) total vertebrae (Fig. 15) , and from all other species in the genus except A. rungthipae by having no labial barbels. It is further distinguished from A. rungthipae by usually lacking a distinct small black spot on upper margin of caudal-fin base, 13-21 (vs. 9-17) black spots along side of body. It further differs from A. dinema in having no black specks beneath midlateral row of black spots, large dark spots usually present on side of head, usually 9½ (vs. 10½) branched dorsal rays, smaller body depth (8.5-11.0 vs. 12.0-14.5% SL) and width (5.2-7.9 vs. 8.0-10.2% SL). It further differs from A. octoactinotos in having no distinct small black spot on upper margin of caudal-fin base, large dark spots usually present on side of head, usually 9½ (vs. 8½) branched dorsal rays, usually 10 (vs. 9) pectoral rays. It further differs from A. spectabilis and A. thiemmedhi in lacking conspicuous black spots, blotches, or bands on caudal, anal, and paired fins and in having 15-23 (vs. <13) dark saddles along dorsal midline, from A. thiemmedhi in lacking a large black blotch on the tip of the anterior rays of the dorsal fin and in having usually 9½ (vs. 10½) branched dorsal rays, and from A. dialuzona by lacking a well developed ocellus on upper margin of caudal-fin base and having usually 9½ (vs. 10½) branched dorsal rays. Description. As in description of genus; Tables 1, 2, 4. Head long (21.8-24.2% SL); snout long (61.0-69.6% HL); no exposed labial barbels; 9½, rarely 10½, branched dorsal rays; 10, less often 9 or 11, pectoral rays; 33-35 abdominal plus 13-14 caudal = 46-48 total vertebrae. Maximum SL = 132.0 mm, TL = 152.9 mm (UMMZ 240684).
Color. Dark spots in 1 or 2 rows on top of head. Few large dark spots on side of head; if present, usually in 1 row. Faint line from eye to tip of snout. Fifteen-23 narrow, rounded saddles along dorsal midline; 13-21 dark spots along lateral line from head to caudal fin; spots more discrete than in other species. Small dark spots on upper side of body; no dark spots on lower side of body. Dorsal and caudal fins with faint bands; other fins without bands. Often a dusky stripe on lower margin of caudal fin. No small bold black spot (rarely present) or ocellus near upper margin of caudal-fin origin.
Etymology. The epithet ioa, from Greek for an arrow or dart, refers to the relative slenderness of this species in relation to other species of Acantopsis.
Distribution. Acantopsis ioa is widespread in the mainstem Mekong River in Thailand and Laos (Fig. 20) . It also is known from the Nam Lik, a large tributary of the Mekong in Laos, and the Srepok River, a large tributary of the Mekong in Cambodia.
Discussion
Considering the long-standing lack of taxonomic resolution among species of Acantopsis, especially those from mainland Southeast Asia, the phylogenetic analyses revealed surprisingly high molecular divergence between species. Uncorrected p-distances in the mitochondrial marker CO1 ranged from 12.1 to 15.4% (Table 3 ), suggesting that even those species which display significant overlap of highly variable morphological traits have long been isolated from one another. Several species, especially A. ioa, A. dialuzona, and A. rungthipae, show interesting geographic structure in the molecular data (Fig. 4 ) that should be explored further for historical and ecological explanations.
Previously published molecular data (RAG1 and cytb) indicated that Acantopsis is sister to a clade containing Aperioptus (reported as Acanthopsoides) and Kottelatlimia (Šlechtová et al. 2008 (Šlechtová et al. , Havird et al. 2010 . However, our analysis of RAG1 and CO1 suggests that Aperioptus is sister to Acantopsis plus Kottelatlimia. This may be the result of more outgroup taxa in the earlier studies, a greater diversity of samples of Acantopsis in the present study, or the variation in mitochondrial loci examined. More samples, taxa, and loci are needed to resolve the suprageneric relationships of these taxa.
The lack of systematic attention Acantopsis has received is especially surprising given their large populations and commercial value in many regions of Southeast Asia. They often are sold in large numbers in markets to be fried and eaten like French fries. Improved taxonomy is a first step toward recognizing isolation vs. interconnectivity among populations and improving management of these fishes and their habitats, but improved ecological information also is sorely needed. It is generally accepted that at least some species migrate (Roberts 1995) , but the extent to which migration occurs throughout the genus, as well as the spawning habits, diet, and other life-history characteristics are poorly known for these commercially and environmentally important fishes.
Some species can be difficult to identify, with extreme variation in the color pattern related to habitat conditions at the time of capture or preservation techniques ( Fig. 21 ; Rainboth, et al. 2012) . However, each species has a unique set of morphological characteristics that remain observable even when the color pattern is obscured, and several species are restricted to single drainages, greatly simplifying identification.
The number of specimens available for analysis of morphological and molecular variation among populations of Acantopsis was severely limited for several species, and no molecular data were available for A. spectabilis or A. octoactinotos. However, material available facilitated the diagnoses of the four previously described species and three newly described species. We are aware of more species to be described, including "Acantopsis species" represented in the phylogeny (Fig. 4) . We examined few specimens from Borneo, Myanmar, India, Laos, and Cambodia, but predict that more species await description as more material becomes available.
Acanthopsis lachnostoma Rutter 1897, described from Swatow, China, has been treated as a species of Acantopsis (e.g., Chen 1981 , Roberts 1989 or possibly Cobitis (Kottelat 2012) . As in species of Acantopsis the suborbital spine on the holotype (Fig. 22 ) is anterior to, rather than under, the eye; however, the spine is much closer to the eye than it is in Acantopsis, where it is midway between the eye and the tip of the snout. Other characteristics in disagreement with those of Acantopsis are the incomplete lateral line, which ends about halfway between the head and the dorsal fin; a crescentic rather than round black spot on the upper base of the caudal fin; and a snout that is not nearly as elongated and pointed as in Acantopsis. Also, in the original description, Rutter (1897) noted the presence of five pairs of barbels, including two on the mandible, which no species of Acantopsis is known to have, and a color pattern much more like that of Cobitis than of Acantopsis: "Body reddish-brown, a series of thirteen dusky spots along lateral line, another of smaller spots along edge of back, a band of small, dusky markings between them; back with dusky blotches, six or seven in median line in front of dorsal." Acanthopsis lachnostoma appears to be assignable to Cobitis; however, fresh material from the type locality is needed to be certain of the generic assignment. Key to the identification of species of Acantopsis 
